The basic unit of temporal organization in long-lived animals is the annual cycle, In birds this includes most prominently the periods of winter maintenance, reproduction, molt, and migration or dispersal. To attain maximal, or at least adequate, fitness, all of these essential processes must occur and be timed in individuals and populations so that conflicting demands for time and energy are minimized and they must exploit as well as possible the cyclic variations of the environment. The structure of the annual cycle thus represents evolutionary tendencies toward optimization, including, for instance, the length of the reproductive period, the pattern and duration of molt, and the proclivity for migration.
the months from October to April, varied from 60 to 125 cm at Palomarin in the five seasons of our study.
Nuttall' s Sparrows were captured by both traps and mist nets in all months of the year from May 1966 through August 1970.
Four-cell GlenhavenStandby traps were baited with cracked corn and wheat. About 100 traps were rotated periodically through more than 300 trap sites along ridges, terrace edges, old ranch roadways, and grassland-scrub edges. On a typical workday, from 12 to 20 traps were inspected at l-to 2-h intervals from dawn to midafternoon (dusk in winter).
Mist nests were used extensively near the Observatory in the south part of the study area, and occasionally as supplements to traps elsewhere. U.S. Fish and Wildlife Serivce bands were used on all birds.
At each capture and recapture, we recorded age, sex (when discernible), body weight, wing length, amount of fat, molt, and reproductive condition. Body weights were measured to the nearest half gram by a Pesola spring balance that was frequently checked at the 20-g point with a standard weight. Wing length was measured to the nearest millimeter with a zero-stopped steel scale. The cloaca1 protuberance of males was rated from 0 (no enlargement) to 3 (maximum enlargement ). A regressing cloaca1 protuberance could be rated as 2 or 1 on its way to the nonbreeding condition. The brood patch of females was rated from 0 (patch area feathered), 1 ( area bare and including initial vascularization), 2 (moderate edema and thickening), 3 (maximum development), and 4 (regressing or regressed patch, or patch area bare prior to refeathering in postnuptial molt).
The field data for each bird captured or recaptured were transcribed on a 5 x 8 in marginal-punch Unisort Analysis Card overprinted for multiple entries. A single card was used for each of the approximately 5,000 Nuttall' s Sparrows banded from May 1966 through August 1970. About 22% of these birds were not captured again. The average number of recaptures was about 4.5, ranging from 1 to 37 times. About 23,000 data entries accrued for the 5,090 birds during the five years of study, providing our principal source of information.
RESULTS AND DISCUSSION
We first present composite data for the fiveyear period, and subsequently examine year- (Table 1) . This fraction progressively increases, and CP 2 + CP 3 reaches a plateau near or above 90% of the population during the second decade of April, remains there through mid June, and rapidly decreases thereafter (Fig. 2) . Inspection of a sample of individual males for which we have sufficient serial observations (Fig. 3) shows that most adults remain reproductively competent (Table 3 ). An individual female can easily rear two broods, perhaps three in some years. A sample of serial records for individuals in a given season shows that two incubation periods are common, and in some cases three are likely (Fig. 4) . In instances of nest mortality, more than this are possible, but none of our records shows more than three episodes of BP 3 per season. In sum, a very small fraction of females incubate only one clutch per season, most incubate two clutches, and a few incubate three. During the peak of the nesting season, from 30% to 65% of females are incubating concurrently. The brood-patch data and, to a much lesser extent, the cloaca1 protuberance data (Fig. 2) suggest a bimodal distribution of reproductive activity, having a main peak in early May and a lesser peak in early June. We cannot exclude, however, the possibility that this is a statistical artifact resulting from the collation of data having slight phase differences among the five seasons. The samples for the individual years are too small for conclusive statistical analysis. Furthermore, the temporal distribution of estimated fledging times (see beyond) appears to be unimodal. April through five consecutive years. It is impossible to tell from the data available if this difference is attributable to locality or to statistical error. Blanchard' s 5year investigation encompassed greater extremes of weather than did ours. Nevertheless, on the basis of the assumption derived from our own data that variability in the limits of the nesting season is slight at Palomarin, we have considered the data for all five years as a composite sample, as in the case of the broodpatch and cloaca1 protuberance data, and have analyzed them as a cumulative frequency distribution. Plotted on a probability scale (Fig. 5) , the data show that the temporal distribution of fledging dates forms a quasinormal curve, skewed very slightly toward the second half of the season and showing no evidence of bimodality. The span of time between the 1% and 99% points is 103 days. The equivalent span for 1967 (the only year for which we have complete data) is 97 days. Accordingly, from these data we suggest that 100 days is our best estimate of the duration of the nesting season in an average year. Another estimator of the duration of the nesting season in the population is the span between the 1% points in the curve of BP 3 (Fig. 2) ) which is about 120 days. Subtracting a few days from each end of this span to account for the periods of transition of the brood patch to and from a functional status reduces this estimate toward 100 days, which is satisfactory agreement with the fledging span, considering the disparate sources of data. Postnuptial molt. The calendar of molt at Palomarin can be expressed most efficiently in terms of the cumulative percentage of adults engaged in molt at the beginning (Fig.  6), or beginning and end (Fig. 7) (Fig. 7) with the waning of the cloaca1 protuberance and the rapid increase of BP 4 (Fig. 2) . The duration of postnuptial molt in the population averages about 127 days (1% onset to 99% end) for the 5year sample in Figure 7 . This graph also demonstrates that the onset and end of molt in the population are distributed in time as normal curves (cumulative percentages are approximately straight lines on a probability scale). Assuming that the earliest birds to begin the postnuptial molt are the first to complete it, and so on sequentially through the season, it is possible to estimate the duration of molt in an average individual as the number of days between the lines. The leastsquares regressions of the transformed data for the two lines are almost parallel (the slopes do not differ significantly; P > 0.5), and the distance between them averages 68 days (range, 65-71 days). We cannot make similar estimates for the individual years, because the data sets for either the onset or end of molt in a given year are too erratic, owing to small sample sizes, to yield clear linear plots. Nevertheless, none of the several hundred individuals for which we have serial observations is inconsistent with this estimate, which is statistically our best.
Suspended molt in adults. Under conditions not fully understood, crowned sparrows of either sex may begin to molt remiges and then suspend further feather loss, apparently during a late-season attempt at nesting or renesting. Such a pause in the annual molt following at least one nesting cycle (and thus truly postnuptial molt) has been called "suspended" molt (King 1972a) or "interrupted" molt (Payne 1972). This contrasts with a permanent "arrest" of molt midway through the remigial sequence, as is known in some neotropical forms of Zonotrichia, as well as other species (King 1972a).
We observed suspended molt in Nuttall' s Sparrows at Palomarin in four of the five seasons (2 cases in 1967,2 in 1968, 1 in 1969, and 13 in 1970). Of these 18 cases, one involved primaries 1 to 3, seven involved primaries 1 and 2, and ten involved only primary 1. In all cases these primaries were fully grown bilaterally, or nearly so, before the shedding of the next primary in the sequence. Five of the 18 birds were recaptured when remigial molt was complete or continuing beyond the point of suspension. Sixteen of the cases of suspended molt were detected early in the molting season (7-18 July), and two other cases were found on 5 and 18 August. We suspect, as did King ( 1972a) Composite samples for the five-year period of investigation reveal in both sexes and age classes an annual cycle of body weight having a maximum in early winter and a minimum in midsummer (Fig. 8, Fig. 9) .
The mean weights in December are significantly greater than June weights in all sex-age classes (P < 0.001) by ll-13% (adults) and g-10% (Table 4) ) and nesting waned rapidly in late June owing to low spring and summer rainfall and an unusually warm and windy spring. 
